This paper integrates the ideas from two major lines of research on cost of equity: multi-factor models and ex-ante models. We use the E/P ratio, a proxy for the ex-ante cost of equity, to explain realized returns of Brazilian companies, finding that stocks with high (low) E/P ratios have higher (lower) risk-adjusted realized returns. The results show that selecting stocks based on high earnings/price ratios led to significantly higher risk-adjusted returns in the Brazilian market, with average abnormal returns close to 1.3% per month. We develop asset pricing models including an earnings/price risk factor, HEMLE, based on the Fama and French three-factor model. We conclude that such risk factor is significant in explaining returns of the portfolios and that the models including the HEMLE risk factor were superior in explaining the stock returns in Brazil, resulting in a lower number of significant intercepts. This result may be due to the impact of historically high inflation rates that reduce the informative content of book value, thus making the models based on earnings/price ratios superior to the ones based on market/book ratios.
INTRODUCTION
Cost of equity estimation is a widely studied topic in finance and, at the same time, offers plenty of room for new developments. In fact, according to Cochrane (2010) , theories on the formation of discount rates are controversial and are still in their infancy.
Recent studies seek to develop more accurate asset pricing models by adding risk factors other than CAPM's market risk, such as the ones developed and applied by Fama and French (1992) , Fama and French (1993) , Carhart (1997) and Fama and French (2012) .
Another line of research seeks to estimate the ex-ante or implied cost of equity, based mainly on the relationship between a company's market value of equity and its expected future cash flow, which is measured based on earnings and/or dividends estimates.
Studies that use this type of methodology are Claus and Thomas (2001) , Fama and French (2002) , Ohlson and Juettner-Nauroth (2005) and Easton (2004) . Such models are usually based on current prices and expected earnings. Specifically, in the more advanced models of Ohlson and Juettner-Nauroth (2005) and Easton (2004) , the ex-ante cost of equity is equal to the E/P ratio when there are no abnormal earnings. Thus, the earnings/price ratio can be a proxy for the implied cost of equity which, in turn, may be an explanatory factor for realized returns, as identified by Basu (1977) .
Using elements of both approaches, the objectives of this study are, based on a Brazilian sample, to (i) verify if the realized returns of portfolios formed based on the stocks' earnings/price ratio are significantly different from the ones predicted by the CAPM, using the Jensen´s Alpha methodology and (ii) test asset pricing models based on the CAPM and on the Fama and French three-factor model with the addition of a risk factor related to the E/P ratio, HEMLE, or high earnings minus low earnings, as an explanatory variable for realized returns.
The selection of a Brazilian sample can have two advantages when analyzing the explanatory power of the earnings/price risk factor. First, Brazil presents a much higher inflation rate when compared more developed markets such as the U.S. The consequence is that the explanatory power of Fama and French's HML risk factor can be inferior, since book values may be severely influenced by the assets' age, making market to book ratios less meaningful. Therefore, the earnings price ratio may be a better, or, at least, complementary, measure for identifying "cheap" and "expensive" assets. Second, the Brazilian market may be considered less liquid and efficient, with more evident asset pricing imperfections.
The main hypotheses are that (i) the asset portfolios with high (low) E/P ratios tend to have higher (lower) returns than the ones predicted by the CAPM and (ii) the earnings/price risk factor is significant to explain the portfolios' realized returns.
This study extends other studies in the Brazilian market, both by adding the HEMLE risk factor as well as by expanding the sample and the analysis period, as suggested by Costa Jr. and Neves (2000) , in addition to testing the Jensen´s Alphas of portfolios formed based on indexes earnings/stock price.
Both hypotheses are confirmed, concluding that stocks with high (low) E/P ratios, i.e., potentially with high (low) implied cost of equity have higher (lower) returns, which are not explained by the CAPM, as well as that the HEMLE risk factor is significant in explaining returns of portfolios of Brazilian stocks, even when controlled by Fama and French's SMB and HML risk factors. The models which include the HEMLE risk factor also presented higher explanatory power and were capable of eliminating most of the intercepts, or unexplained abnormal returns.
Corroborating the idea that M/B ratios are less meaningful in Brazil for identifying "cheap" and "expensive" stocks due to higher inflation, the results also show that portfolios ranked by M/B ratios do not show abnormal returns.
This study is structured as follows: after this brief introduction, we present the theoretical framework in section 2, the methodology and sample description in section 3, the results and their analysis in section 4 and finally the conclusions in section 5.
THEORETICAL FRAMEWORK

CAPM
Inspired by the portfolio theory developed by Markowitz (1952) , which is based on optimizing the relationship between risk and return, Sharpe (1964) and Lintner (1965) developed the Capital Asset Pricing Model -CAPM, suggesting that under conditions of market equilibrium, the expected return of a given asset should be proportional to its nondiversifiable risk, or market risk, measured by β, which is the slope of a regression which uses the asset return as the dependent variable and the market risk premium as the independent variable:
Where R(t) is the expected return for a given asset, RF is the risk-free rate or expected return for an asset with β = 0, β is the measure of non-diversifiable risk of certain asset and RM is the return of the market portfolio.
The CAPM predicts that the market portfolio consists of all available assets, each with a weight proportional to its market value, as well as that the market risk factor, RM-RF, is the only factor able to explain asset returns. Fama and French (1993) test several explanatory models for realized returns in the U.S., including equities (stocks) and fixed income (bonds). For stocks, they use the following risk factors: (i) RM-RF, representing the market risk factor, (ii) SMB, or small minus big, representing the size risk factor and (iii) HML, or high minus low, representing a risk factor for related to the Book-to-Market ratio, or B/M.
The Fama and French three-factor model
The authors use the returns of 25 portfolios in excess of the risk free rate, R (t) -RF (t), as dependent variables. Such portfolios are formed based on quintiles of size, measured by market capitalization, and book-to-market ratios. Formally, the time-series regressions used by the authors are:
Where a, b, s, h are the regression coefficients and RM-RF, SMB, and HML are explanatory risk factors as described above. Fama and French (1993) conclude that the factors RM-RF, SMB and HML are significant in explaining portfolio returns and also add explanatory power to the asset pricing models, measured by significantly higher R² when compared to models with fewer factors.
The models' R² exceed 90% for most portfolios. Basu (1977) developed a seminal work relating price/earnings ratios to realized stock returns. The author used a sample of 500 companies traded on the New York Stock Exchange (NYSE) in the period between 1956 and 1969, grouping them into five portfolios according to their E/P ratios. He conducted a regression whose dependent variable was the return of a given portfolio and the independent variable was the market risk factor:
The relevance of the E/P risk factor in explaining returns and ex-ante models
Where the intercept, α, is the Jensen's Alpha (Jensen, 1968 ).
Basu found positive and significant alphas for the two portfolios consisting of stocks with low E/P ratios and negative alphas for the two portfolios consisting of stocks with high E/P ratios, concluding that the E/P ratio may have been a relevant factor in explaining returns and that this fact may be an indication of market inefficiencies.
The main models for calculating the ex-ante cost of equity also use the stocks' price and earnings to estimate expected returns. Gebhardt, Lee, and Swaminathan (2001) , for example, use a model of discounted abnormal earnings, in which the cost of equity is a function of the stock price, the expected earnings and book value of equity:
Where B t is the book value of equity at time t, E t is the net income in the period t and r is the cost of equity. Claus and Thomas (2001) , with the objective of estimating the ex-ante market risk premium, use a model similar to the one developed by Gebhardt et al. (2001) , adopting the concept of abnormal earnings as those that exceed the book value of equity multiplied by the cost of equity. Both models are based assume the clean surplus accounting methodology (Feltham & Ohlson, 1995) . 
Where P t is the stock price in period t, r is the cost of equity, R = 1+r, eps t is the earnings per share in period t, and dps t is the dividend per share in period t. Easton (2004) developed a model based on Ohlson & Juettner-Nauroth (2000) , which is the precursor of their 2005 work (Ohlson & Juettner-Nauroth, 2005 ):
Where P t is the price per share in period t, eps t is the earnings per share in period t, k is the cost of equity and agr is the abnormal growth in account earnings, defined as follows:
Where dps t is the dividend per share in period t.
When the companies do not have abnormal earnings, or agr = 0, Easton's model is reduced to: = In this scenario, the implied cost of equity is equivalent to the earnings yield, or E/P.
The ex-ante models are used as the basis for many subsequent studies, such as Attig, Guedhami, and Mishra (2008) and Hail and Leuz (2009) .
The relation between earnings yields and B/M ratios
Some studies test the relation between earnings and other asset pricing risk factors. Fama and French (1995) , based on the Fama and French Three-Factor Model, argue that (i) two variables, market equity and B/M ratios, capture much of the cross-section of average stock returns and (ii) such variables are able to predict the evolution of the profitability of listed companies. The authors conclude that companies with high B/M ratios tend to be distressed and have low future profitability. Fama & French (1996) , in a related study, apply the Fama and French Three-Factor Model to portfolios sorted separately by deciles of B/M, E/P, Cashflow/Price (C/P) and 5-year sales growth (SG). They show that, while there is strong positive relation between average return and B/M, E/P, C/P and SG, the Three-Factor model is capable of explaining such "anomalies", with regression intercepts that are consistently small.
Brazilian Studies
Costa Jr. and Neves (2000) tested the influence of fundamentalist variables in the returns of portfolios consisting of stocks traded in the Brazilian market from March 1987 to February 1996, using the SUR (seemingly unrelated regression) estimator. The authors found significant and negative coefficients for the variables P/E (price/earnings) and ln(MV), the natural logarithm of the market value of firms and positive and significant coefficients for the variable VPA/P (book value per share/price per share). They also conclude that the beta estimated using the Bovespa Index is the most relevant variable for explaining returns. The authors also suggest conducting similar studies in periods of greater economic stability and low inflation. Málaga and Securato (2004) confirm that the three-factor model is superior to the CAPM in explaining Brazilian stock returns.
Mussa, Santos, and Famá (2007) use a similar methodology, also for a sample of stocks listed on Bovespa, in the period between 1995 and 2003. They test it by adding the market moment risk factor, proposed by Carhart (1997) , to the three-factor model, concluding the superiority of the proposed model of four factors in the Brazilian market, both regarding the three-factor model and also the CAPM.
Mussa, Rogers, and Securato (2009) go a step further, with the aim of testing the predictive ability of the models. To that end, they carry out a study in two stages, the first being similar to work done by Mussa et al. (2007) and the second, based on the methodology proposed by Fama and MacBeth (1973) , which consists of cross-section regressions using risk parameters estimated in the previous period. They conclude that none of the tested models (CAPM, three-factor and four factors) were efficient in predicting the Brazilian stock returns, since they found significant intercepts. estimator, with the objective of testing the validity of CAPM in Brazil. They concluded that these factors were able to explain stock returns in Brazil, in conjunction with the market factor.
METHODOLOGY
Sample
The sample consists of all listed companies of the São Paulo Stock Exchange (Bovespa), in the period between January 1995 and March 2013. We use monthly returns, resulting in a total of 219 periods. In each period, we exclude the stocks which do not have at least one of the following data: stock price, book value of equity, net income and market value of equity. The average number of stocks used for the period was 187.
Variables
Similarly to Fama and French (1993) , we use time series regressions in which the dependent variables are the excess monthly return of the stock portfolios in relation to the risk-free rate, i.e., R i,t -RF t, as described in section 3.2.1, and the independent variables are a vector of risk factors, as described in section 3.2.2. The specification of the models used is detailed Section 3.2.3.
Formation of Portfolios
We used as dependent variables the returns of portfolios formed based on the following: (I) the market value of equity, or MV, as a measure of firm size, (ii) the book value of equity / market value of equity ratio, or B/M, and (iii) earnings/price ratio, or E/P. The variables are calculated as shown in Table 1 . The final portfolios are formed based on three criteria simultaneously, in June of each
year, remaining with constant composition for the next 12 months. As a result, the following 18 (2 x 3 x 3) portfolios are created, as shown in Table 3 . In this case, each stock will belong to only one portfolio. 
The explanatory variables
We use the risk factors market (RM -RF), SMB, HML and HEMLE as independent variables, as defined in Table 4 . 
Returns to be explained
The returns on each portfolio i are calculated in each month t, R i,t, based on the weighted average stock returns:
Where MV a, t is the market value of equity of company a in period t, R a, t is the return of the stock a in period t, n is the number of assets belonging to portfolio i, and MV i, t is the market value of the portfolio i, equal to the sum of the market capitalization of all stocks comprising the i.
Specification of models
To achieve the first objective, i.e., to verify weather portfolios formed by earnings/price ratios have returns significantly different from those provided by the CAPM, we use the methodology developed by Jensen (1968) , in which the intercept of the regression, the Jensen's Alpha, is considered to be the abnormal performance of asset i.
Where R i, t is the return on portfolio i in month t, a is the Jensen's Alpha and RM t -RF t is the return of the market portfolio in excess to the risk free rate in month t, as defined in Table 4 .
For these regressions, we use as dependent variables the monthly returns of extreme portfolios formed by a single criterion (HE and LE). For illustrative purposes, in addition to the returns of portfolios formed based on E/P ratios, we also test returns of extreme portfolios formed based on size and M/B criteria.
To test asset pricing models that include the HEMLE risk factor as an explanatory variable for returns, we use regressions similar to the ones developed by Fama and French (1993) . The models used are as follows:
Model 2:
Model 3:
Model 4:
Model 5:
For these regressions we use monthly returns from 18 portfolios formed by the criteria size, M/B and E/P as dependent variables (R i,t ), as described in Table 3 .
RESULTS
Jensen's alphas of portfolios formed based on a single risk factor
As expected, the market risk factor coefficient, b, was positive and significantly different from zero for all single-criterion extreme portfolios (S, B, H, L, HE, ME), in line with the results obtained by Fama and French (1993) .
The coefficient a (Jensen's Alpha) was positive and significant at 1% for the HE portfolio, i.e., it is clear that companies with high E/P showed consistently higher realized returns than the ones predicted by the CAPM in Brazil. Such results are qualitatively similar to the findings by Basu (1977) and Costa Jr. and Neves (2000). Accordingly, the LE portfolio presented a negative alpha. These results confirm the first hypothesis.
This is also consistent with the idea that the earnings price ratio can be a reasonable proxy for the implied or ex-ante cost of equity -portfolios with higher implied cost of equity presented higher realized returns.
Similar analyses were repeated for portfolios not weighted by the market value of the stocks, i.e. equally weighed. The Alpha of portfolio HE remains positive and significant and the portfolio LE remains negative and significant, reinforcing the robustness of the results. In contrast, the portfolio comprised of small companies (S) has a low beta and high
Jensen's alpha. The low beta stems from two facts. First, from the low correlation with the portfolio of large companies (B), whose returns are similar to those of the market portfolio, being necessarily less than 1. Second, the standard deviation of portfolio S is also lower than that of B, due to the low liquidity of the stocks of small companies, whose prices tends to remain unchanged for a relatively large number of trading days. The alpha of portfolio S is positive and significant, offsetting the effect of the portfolio's low beta.
As a robustness check, the analysis was repeated with the market portfolio returns calculated without weighting by market value, i.e. equally weighed market returns. In this case, the betas of portfolios S and B are closer to 1 and the alphas are closer to zero.
Additionally, portfolio L showed a beta significantly less than 1, which is consistent with most of the literature, which finds that the stocks of companies with lower B/M (growth) have consistently lower returns to high B/M (value ) (Fama & French, 1996 , 1998 Yoshino & Santos, 2009 ).
Models with one factor: market
Similarly to other Brazilian studies, such as Málaga and Securato (2004) and Mussa et al. (2007) , and, as expected, we identify that the market risk factor was relevant to explain the return of all portfolios, with the coefficient b being positive and highly significant. The coefficients a (Jensen's Alpha) were significant in 5 of the 18 portfolios, suggesting that the market risk factor, albeit relevant, was not sufficient to explain the portfolios' realized returns, contradicting the CAPM's predictions. In order to make the interpretation of Table 6 easier, Figure 1 presents a summary containing only the signs and significance levels of the intercepts of the 18 regressions. Not surprisingly, the portfolios of stocks which are "cheap" by the two criteria (H by B/M and HE by E/P), which can be classified as value stocks, showed superior returns and the "expensive" portfolios presented lower returns. This effect is made stronger by the size of the companies, which tends to generate positive intercepts for portfolios of smaller companies and negative intercepts for large companies. Specifically, the "cheap stocks" portfolios S_H_HE, S_M_HE, B_M_HE and S_M_ME showed positive and significant intercepts, with a predominance of portfolios comprised of small companies (S); whereas the "expensive stocks" portfolio B_L_LE showed negative and significant intercept.
Models with two factors: market and E/P
The HEMLE risk factor was significant for explaining returns in most the portfolios, adding explanatory power to the one-factor model. Adding the HEMLE risk factor also reduced the number of portfolios in which the intercept (a) was significant: only 2 of the 18 portfolios, compared with 5 in the one-factor model. Again, the market factor was highly significant for all portfolios. 
The Fama and French three-factor model
The three factors proposed by Fama and French (1993) were relevant in explaining the portfolios' returns, although not statistically significant in some of them. Three portfolios presented significant Jensen's alphas with p<0.05, suggesting that the three-factor model still lacks explanatory power. These results are similar to those found in other Brazilian studies, including Málaga and Securato(2004) , Mussa et al. (2007) and Mussa et al. (2009) .
Interestingly, the intercepts were negative and statistically significant for portfolios with low earnings-price ratios. is the value-weighted market portfolio return.
is the monthly Selic rate. is the monthly return of the small stocks portfolio minus the monthly return of the large stocks portfolio.
is the monthly return of the high B/M portfolio minus the monthly return of the low B/M portfolio. 
Portfolio Coefficients and t-statistics in parentheses
Three-factor model with Market, Size and E/P
The proposed three-factor model, which substitutes HML for HEMLE, proved superior to the traditional Fama and French three-factor model in the Brazilian market, resulting in only one intercept with p < 0.05. The k coefficient was significant with p < 0.05 in 10 of the 18 regressions compared to 8 regressions for the ha coefficient in the Fama and
French Three-Factor model. is the value-weighted market portfolio return.
is the monthly return of the high E/P portfolio minus the monthly return of the low E/P portfolio.
Portfolio
Coefficients and t-statistics in parentheses
Obs 
Four-factor models
The HEMLE risk factor proved significant in explaining the portfolios' returns even when used jointly with the three other risk factors -RM-RF, SMB and HML. Two of the eighteen portfolios, however, still showed significant intercepts with p <0.10, which may be an indication that there are other factors that explain the returns, which are not included in the model.
Nevertheless, the four-factor model has been the most efficient in removing intercepts: only one portfolio had a significant Jensen's alpha with p<0.05, when compared to three significant intercepts in the three-factor model. 
Analysis of significance of the intercepts
In their seminal 1993 paper, Fama and French show that their three-factor model does a good job explaining the cross-section of average stock returns because it generates intercepts not significantly different from zero.
In our Brazilian sample, the models that use the risk factor HEMLE were the most efficient in eliminating intercepts. All three models including such risk factor resulted in only one significant intercept with p < 5% each, compared to 3 in the Fama and French three-factor model and 4 in the one factor model (CAPM).
The results indicate that any of the models including the HEMLE risk factor, including the 2-factor model, are more efficient than the Fama and French three-factor model for explaining returns in the Brazilian market, as shown in Table 11 . 
CONCLUSION
This study tested the realized returns of portfolios formed based on the E/P ratio of stocks traded in Brazil, as well as the addition of the HEMLE risk factor to asset pricing models. The HEMLE risk factor can be understood as an expected risk/return premium for stocks with high earnings/price ratio, or earnings yield, which can be a good approximation the company's ex-ante or implied cost of capital, in line with the models of Gebhardt et al.
(2001), Claus and Thomas (2001) , Easton (2004) and Ohlson and Juettner-Nauroth (2005) .
Therefore, the results of this study can be understood as a convergence of two major lines of research on cost of equity and asset pricing: the development ex-post multi-factor models with a greater number of risk factors and the adoption of ex-ante models. The results
show that assets with high implied cost of equity, measured by high E/P ratios, also posted superior realized returns, as well as that the risk factor related to the high implied cost of equity, HEMLE, is significant in explaining stock returns in Brazil.
We also conclude that, in Brazil, the E/P ratio can be more effective in identifying "cheap" or "value" stocks when compared to B/M ratios. While portfolios formed based on E/P ratios presented abnormal risk-adjusted returns, the portfolios formed by M/B ratios did not have significant intercepts. Such results are different from the ones obtained by Fama and French (1995) and Fama & French (1996) , who show that the three-factor model can explain the returns of portfolios formed based on E/P ratios. This may be due to the high inflation rate
in Brazil, which makes the book values of companies less meaningful, especially for firms with older assets.
More generally, the results also show that using E/P ratios in Brazil for selecting value stocks resulted in significantly superior risk-adjusted performance for investors, even when controlled by other risk factors. While the market portfolio generated an average monthly excess return over the risk-free rate of 0.6%, the portfolio comprised of high earnings/price stocks presented a monthly excess return of 1.8%, while having a slightly lower beta, resulting in an excess risk-adjusted monthly return close to 1.3%.
More formally, the study confirms the hypotheses that (i) the stocks with high (low) E/P ratios, i.e., potentially high (low) implied cost of equity exhibit abnormally high (low) realized returns not captured by the CAPM, and (ii) the HEMLE risk factor was significant in explaining stock returns, both in models controlled by the market risk factor and in models jointly controlled by the factors market risk, size risk premium (SMB) and the risk premium related to the B/M ratio (HML).
We also conclude that the models using the HEMLE risk factor resulted in greater ability to eliminate the intercepts of the regressions. The two-factor model (market and HEMLE), the three-factor model (market, SMB and HEMLE) and the four-factor model (market, SMB, HML and HEMLE) showed less significant intercepts when compared to the Fama and French three-factor model.
A limitation of this study is that the sample, despite being the largest in number of assets and in period of time used in Brazil to the authors' knowledge, is still rather limited when compared to those used in international studies.
These results may encourage future studies that test the explanatory power of the HEMLE risk factor in other markets, especially those with higher inflation or lower development when compared to the U.S. market, where the most relevant models have been developed.
